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Abstract of JP9294069 
PROBLEM TO BE SOLVED: To program a 
numerical arithmetic expression by designating 
the type of an arithmetic circuit included in an 
arithmetic unit based on a desired arithmetic 
expression and connecting the arithmetic 
circuit via a connector means. 
SOLUTION: Each of function units PFU 1 to 
15 has plural arithmetic circuits of different 
arithmetic contents. An arithmetical operation 
circuit, etc., can be constituted by a memory 
which contains about 10 types of function 
tables for addition, subtraction, multiplication, 
subtraction, SIN subtraction, COS subtraction, 
etc. In such a constitution, the arithmetic result 
is outputted to the data line of the memory 
from a designated area when the data 
designating a desired function table and the 
data on the arithmetic object are inputted to 
the address line of the memory. Furthermore, 
the logical arithmetic tables of AND, OR, etc., 
are prepared together with an arithmetic circuit 
which carries out a logical operation of an IF- 
THEN form. Then the executing arithmetic 
circuit is selected for every memory and 
computing element by a switch of a 
multiplexer, etc., and based on the digital 
signal that is externally pointed. 
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SrD/7V/;|/LSl. 

3 mxm 1 tiafiorn^vTVu. s i 

£ HlfSfctSTo^VT'/l'L S I . 

[ff£JB3 3 m?m 1 fcfef^TW^r/PL S I 

immi 3 if^JS 1 ttattrcrn^^TVU. S I 
[SW<JS 5 ] 1 fclSfl^T-D/^ v^;UL S I 

t . fffiK»c^*iiig*attt6 ; * t 

Q^^TVWLS I . 

fclraiei&^£a*a}U 3KIt*fflLfc«rtM36fcTai 
«iS*ifc«»lll»tJ:'J«»*fTdii:*1«i:-f*r 
d/^tvuls I . 

[f»#JH7 ] |ft$9 1 tcfeSOT-n/^v^L s I 

h; ? ^jMBTttsmii: t s i t mmt thru? 

y-?7)VLS I . 

[mms 3 at&g i izimcvrvyyvyfrL s i 

^fct££i:£#®J:tl.7W7v;a<LS I . 

[ft*jS9 3 »*3a8tia®<7)rn^5^y;PL s i 
izmm&ztzmtk-r&rvryvzrfrLs i . 

S I . 

1 1 1 wmmzzmxmimzttizti 



mm 1 * l s nt i . memom**- » h -cgf? 
art > y ht^ftfeftfcisasfcfle^Tiist 

§ £ i: t&Tn^vTVH, S I *>SO*J£. 

[ffi^S 1 2 3 fflflBB 1 1 fcEtlWn?'? 
S I <0?g©^{Cfc^T#Hiria?lfl^---y h 

^mss^assr^ttt^r- * * iiacfcxset* £ t t= 

[MSB 1 3 3 1 1 izimnrvfy-zyfrL 
sKomnitmiz&^x. mmrfUvxA^mi 
m Lxjsmttffl&tnw&itoszti - t $mit t 

[USE 1 4 3 mm 1 1 izimcoyafyVT-jVL 
s I <o**#ifefc:fcvvt » WBUm^y hnttL&i 

mix*>v b u mmwj.->v biztmt&Tmim 

%=>-=■ y h <4ltE7 7 S^iSSfflg^Ete 
SSrlXOat^^ i: $-#®i:tl.7 , n^7V7';l-L S I O 

[ft^JS 1 5 3 1 1 \,zim<r)rv?yV7'iVL 

^sttt^T-Dj/^^y^L s i nmnnm. 
imm i 6 3 ffi#i i i tcie^ro/^ 
si<^aa*ifet:*jv^. Huia^^yji^istofna^ 
*K»t4fc4t)oia<oe«»«t*t. sttn&oiE 

SIC J: OSf^Srff^ i t Sr^t tl» 
[|«^ 1 7 3 ItMI 1 1 ^IBii<oro^7^7'^L 

s i nmnm&za^x. mmmmmmmnm 
ti- -/ h s-v h y ^ xmrnx-mmmtti ztm 

[ H*^ 1 8 3 ff*3l 1 1 KEaorn^ 9 v //I, L 
S i«>Si»a5f8*:isvvc. tifia«IS<0«»i-7 

imm 1 9 3 m#g i sizsmnrvryvyfrL 
s itf)aa*i£fctjv^. fflfaeaaiiBiiiiriEyy-w 
itopgist^ "j^i^ts zuzx vmmknsm® 

L s I coMMJim. 

im$m2 o 3 1 9 iciasjoro^'^vT'/PL 
uzvimi* LtMiTnmx-wmthmoism® 
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mzi *)®m%mm-& zbizzv mzv y -mm 

[000 1] 
[0002] 

im^COmn UXZCOULS I tLTJiFPGA (F 
ield P r o g r amm a b 1 e G a t e Arr 
ay) #J:<tt^irO>.2>. FPGA{i7-0^7A"Jtg 

•yharyh' (and) . tr (or) moimmnz 
[ o o o 3 3 mM®&%z*fto nis&t Lxiic 

PU(Central Processing Uni 
t) . DSP (Digital Signal Pro 
c e s s o r ) t L<tt^fc£l=ftoT»r&£*fi* 
£fctflWB«fcIl5ai^L£ L S I #»£>*ITU|> . 
[0004] 

[&WSI&LJ; ?£t£Ilg] ±taft*fflO*T'FP 
CPU^DSP(j^ttiI»{inrfigT'S)^t)<7)0. 

i o o o 5 ] *^Boawi±. ±^>^tfi 
s i tsMtexmumimrt- 1 z t fc& 

5. 

[0006] 

mmzmm-th^-fZAiii. 
[0007] mm2(r>mm. mm i cnef^rn 

[0008] m**3«>»5JH;, lft$g 1 fciEKOrn 

[0009] n$ig4 <nm\t. mm 1 criettorn 



[ooio] mm 5 comm. mm 1 KEKorn 

^v^L S I fcjsvvc, W£8B|CJL^.y Mii«|W» 
-X^ySrflU I^t'J KIMS fife***) JBSStT 4« 

[0011] MJ0S6<O3«mi. IW&H5fc§Btttf>7o 
?y^y)V L S I fcitt vc . fflE^ « 'J WSftaffliEft 

kimt-tz. 

[0012] mm 7 <mmt. mm 1 ten wo 

-y b $■ v by rABBx-mmmt -ti z 1 1 

[0013] m&803m±. mm 1 tztmcoru 
yy^y^L s i fc*j v vc , HJiasftiosatJ.- >y b * 

[0014] HWSl9^)»!Btt, mm8lziffi<r)7u 

yy-?y>v l s i fctj v vc . neteR^aumE^ y - 
b »a0W(=«tK-« £ t zmbtz. 

[0015] mm 1 0<O5WW4. If^9 tIBKor 
D/77/';Hsn:fc^T. mfBS^&temiEyy 

[0016] n^3s 1 1 comm. mimzhmn.® 
au «i^*m*^*«a<osai^ v ht. ma 

WR^jSW^-y b*^ftSftfcSEWSt«-jTffl5t: 
«SBW"6fc«><^6K0»i:*LS HLt. l?IB«iC<0« 

x-f -y^HCJ: OSSBWSaBti^ -y b ftJgftfcSW 

[0017] hm 1 2conw(4, mm 1 1 tiaao 

SSIMj^. -y b 6 tfflBr- ^ *• *r<jct=ssst * ; 

[0018] mm 1 3?)?&Bj!^ fffiW* Kft-t&fc 

tozmmbTfrztvx&nz&zimt&zbimib 

[0019] ff*^ 1 4 <0»fflli. 1 1 iZtmcD 
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7-p/5vt";i/l s i mmmmizti^x. msmx^. 
-•y h<7)*ti?mm%*ti xx/mmi^tyyy 

mthrmmn^y v^miyy^z^^m 

too20] mm 1 5<?)%m±. mm 1 1 tie$<o 

m^timmmzmix. mmm.<r>wm®m 

[oo2n mm 1 6ffy%m±. mm 1 1 ciefi^ 
ruif^y)Vhs\<r)m%-m.kzi5^x. frie^y 

u %mm<ntimm^mmzmti5**m?i-& 
u MttznKmnmzxmmftozttmibi- 

[0022] mm. 1 7 comm. m$m 1 1 izim<?> 
ray 7-?7>vls i (vmnmtz&^x . ms&m\s\ 
mms&mcomnz.- ? h z v h y 9 mmx-mm 

[0023] mm 1 8ffmmt. mm 1 1 tieaw 

[0024] H^JI 1 9c0^aj(i, 1 8 «Ett« 

?u?y-?7)VL s i «aa*i6ictjv^. fnami 
Barney u -«jt^pg«it^^^ti» - * tc «t o 

[0025] a«JS2 o ffmmt. nm 1 9 cie«<o 
BBiWEy y H*fc<osuM .bcfflai l , ±4 fc«T<o 

hztizx ontney y -UBt^BJBS^Tiraa^ts £ 

[00263 

[ISBSO|IM<7)0«] JSTF, HIHH^I/C**?H<GSI 
ItOJBJliWIIIKIIKW-*. 01(i^lSt^®WLS 

IF (cos (X+Y) >s i n 

Z' 

debtee os (X + Y) (TMifis in (X* 
Z' ) 0)«J:Di**HJ:*fcttZ' -Y(0(I£«g|g 
ftfcU -HT'&V^§£K(± (X+Y) /YO«*a« 

[0031] COJ: d^ff^^^cO^SIOffi^ 
t Jt^JSrH 2 (Cjjrt . fi!*T{i, 02^^-® 

g&£ l s 1 -ftr § t , snog* £^s-t§ <r t o*s-c 



1 fcth ®ffi<7)£*ffif&£*i'. m 1 tcfc^T 1 ~ 1 5 
tiPS»JL-.yb (PFU) T$>1. mm^--yh (* 

t tfx-% 1 . y ntziiftiMa . tora. juitm $ 

«fl. SINOfggffi. COSOftMflJ«tnoa&?> 

[0027] J&gfflOTOr-TOUi*: i: *tf 5 + 1 ffi 
ftft 5 , l fc J: 0 £4 * * * 'J ffitt: Jl«3SSco 

r-^srt^-r^r-^i:. mmm?>T—? (±ia 

t&t, *<orHPx-«iiesfifcj«*y««*»6sa 
jotesw^tywr-^istaj^siii. ±ie#PFu 

^Rtf5»fl)ai**«Ti6t'&&. AND, O 

RmwmmmM-T- 7tv*? if the nmi&mm 
%*9m?hmwmzi>*iLx^h. zixh^^ 

ivi-yuy^mmm^zx ommzm&mnmtf 
mmtiz. ^rfc, *n»^»»Ttt^tyt«ffl"r4 

Xi>£^Zt%)ikX'h&. 

[0 0 28] #PFUt^DXA'-x-f >yf- (H+OEP 

fc«)Wis«t«L. ^t^(i\ mim ( i st co 

lumn) ICfflaK-6PFU2ttA*f-^xkyK« 

l^2^Ja ( 2ndCo 1 umn) <7)PFU6{±^li?iJa 
OPFU2fcS«U PFU2WSUKi}*tA*-f*i 

[0029] t^oT, jl— f ji#p f u tierrs-e- 

[0030] 

mi] 

(X*Z' ) ) the n 
-Y else (X+Y) /Y 

[0032] in* o izmyy^titzmM^mf 

•fltimr&ntii^bKh. s i nH-*fc5i-.yh 

•yh^-fA. if thenH«fc2a-y hrMA, 
38»fc:2a^>yb^>fA, |^[{C3JL-.yh^^Agt 
l»t-ri»t. #PFUTfi : i 5 *tS«3t^-f 
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[0033] mzruVv-WiVY. S I OftftW&fiJfc 

[00 34 3 B9£&VYCPFU7t3<y?100ttl 5 
i&*OPFU£W^|>^y PFUnyhn- 

52 0 0fcJ:tX^XT-A3ybD-7 3 0 0^PFUy 
o-y? 1 0 0i*fTfflE$*U. WAnyhn- 

53 0 0<i^g?*»^>yT-t:P^hft^ (CSfl^Bg 
Eti) . 'J-F« (RDft^fcB&fg-n.) 

4 bfi-t (WRm^fcB&lE-TI.) fcitfvXrATKU 

•y ? 1 0 OtMLTRDft-f-^TtliWRfl-^Srffi^ 
h. RDfl^PFUyo-y^rtC0PFU^>Xb7? 

^■fhm^X'h 0 , RDfi-f-<7)^fift System 
add rmmz X*)TYVXi?%feZtd-z4 >Zh? 

^ya^t'j (#PFufl£tss) olefin® (ft 

IS) ^HEl^X T-ftfm-lilZtl, Sys 

tern Datafi*Kfcaj*S<l6. tt»ajSn*f 
-*fijlSte. ffiOf--y7* (PFUro-y^) (C9I*& 

[00353 iitWDft^O^^tti System 
Add rft-^KJ: OTFPX^tg^^fLTt-f >X h 5^ 

-OXh^vaioftU 1 1 6Ji&PFUfco 
V vt <7) HffT- n y y A & ti X If f - 9 i IBftt h . 

^> 3 ft . ffigd^tmagflBTtiftl 

t. 

[00363 M»*4H;m£«I^**fc^SiR*T 

[00 373 IN0~IN7«PFUrn>y^l00T 
[00383 PFUayhP-7l OOJiSy tern 

d a t aii^j; mmztizmmztimixmm 

#£ffr£U PFU7"0-y^ 1 00rt<0PFUteStLT 

[0039] func «*i#P F U*« jWUHTBTttfir 

X\ &PFUt,ZttLX f u n cfi-^j^ioflS,, fcfc*. 
tf . 0 1 6 ( e ) fc^-f <fc o^3^P F UtfWiMZtl 

■o***bbk\ ^mcDPFUizm-^f unci^ 



80£fi*4IIW*3SM-4. £JB&JHa { 0 16(f) 

[00403 PFU gofl»li£PFUfc»LTIWts 
. 

[004 11 PFU s e 1 «*fcHftfefclW*«* 
TfcPFUfcStLTftl&Sfi, C«fi*6«-b7hSiiT 
kvfr^PFUIilWWaifctf-cSSru. 

[00423 mux(i-fttPFUyn«y^l OOrt^tS 

sco p f u «$miai££f^-r s m^x-h & . doft-t 

T. tiktU. 01 5<0 (a) . (b), (c), 

( d ) ? ttmw o -^mmmmmtih . 

[0043] PFU donefim&PFUa^gf, 

[0044] CLK e nab 1 efl-f-fiCLK (SJP 
? D >y ?ft^ ) frfef&RSfUfclWI^ -f 5 

[0 04 51 PFUyn^^lOOfiOPFUIcBWi 
±S«j££01 OtCS-t. 01 OtCttWC. PFU0. 

PFui«^«w>aaat*tPFU8(cA*u p 
fu2, PFU3o*n«h^awnt**PFU9teA 

^fl>tV^ Hl0«H9BTtt4Jitf>PMi 
(>yy_) T*PFU#8g&3*iT^&. §4>teHl6fc 
*JV^TS«tf>#»«<0lWRWl9e<0P F U ( P F U 0 , 
PFU8, PFU 1 2 , PFU14) <7>««*g££JR 9 

f-7"U^(MPXi:«HE, *LV??tm\ftih) 1 
0 1 KJ: OBM^fc^SKOffi-f . £<3ltitOJR!B"Ctt 

[0046] ifaPFU«98WGI6»£MPX10ljWR 

(f. 01 5 CO (a) oid^yy-aBt-caMicstfvvt; 

V^Wi. MPX1 0 1fcti^TPFU14«5SBWS 

*«MRLTllfctrWitfJ:V\ 0 1 50 ( b ) <oi 3=5r 

'yu-aBS-csfflcsffv^vttg^tjiPFu 1 2<m% 
*t»*«w-r6 .015 ( c > o«t a *y y -«jtco* 

^C(SPFU8c0r«*^ft5rS!RL, 01 5 (d) c07 
U -^Jto^lcli P F U 0 OiS^aSrS^S . 
[0047] ZnXoKWm&b-thZkX'. XJ v 

«sccop f u-cjwe<oawi«*ao«^tt #p f u t 
•eop f u tcsij o it h Wkt mmmtmtz z 

[0048] ±^OP F UO«(KO-^iJ5:0 1 1 Iz^k 

[0049] PFUti±fcT-?A2)»9F IFOA' y 
7rll0, 1^^'X^^l 1 1 „ (MPU) 1 1 

4. fcmm&3--vb (ALU) 1 1 5fcJ:tfPFU-r 

yxh7?yHy^t'J 1 1 6*»4>aw§fi4. ±ao 
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Sytem addr 1$mz£&T Flo *) 
System dat a^|#<OrtS3WSP*»<9»#ii* 

VUXUffl®$& (Next Address Cont 
ro 1 ) aw5>«7HWXft)gtcj;»K A yxhyfisa 

1 1 6 izmi2titz$i$tfmmzm*iii2tL, 

f3-/l 1 7fc«k 9#^rt®WWf3*i*. Z<DM 
«f*S*ti"3, MPU1 14, ALU1 1 Sfeitft^ 

[ 0 0 5 0 ] 7 h* )sXXt «y 9\t^)V-^V 

»«IE«EI»"C* 9. >x ?#-f y^(SP) cofl* 
1"4 7 H l"XOK 0 T F **7 F VXX 9 -y ?*»£>gS 

*ai$fx4. ±aLfcj:a(cPFUtt8««wR«)aw 

*«rat*o-C. HRSn^RB^flHbJ: OMPY 1 1 

4. ALU1 1 5 4fcttMPYl 14fc'J:tfALUl 1 

[0051] ,14>*WcraiL-C, iWIJA*ffl^)F I F 
Oil Ofci^l'^X^Sl 1 lO^Hfr^W-vX:? 
^'aSfRCffiffl'TST-^^A'^A-BUS. B-BU 

5, C-BUSSr^-UTMPYl 14l3j;r/ALUl 1 
5lZ&mtlh. ttz, MPY1 14<0SfflGia»*AL 
Ul 1 5lzAJjtZ>Ztl>-ai&X'$)&. mwJx? 
^F I POfrt>9) J r—9ZjWtiib£.±l'?91tl 1 
2. 1 1 3#ffiJJ|§*l4. 

[00 52] iWWCIiMPYl 14liA*R. 

«3nWUtI/^^M(C«tA^ Mout-MO 
~M 2 (JDgffifW v'X^M 0 ~-M 2 fcM P Y 1 4 OiSSg 
ik*WCft*. ALU1 15te\j} 

u, v*m>* mxmmii'iszfAKmiiZti. 

**Aout^A0~A2Ogg&T*l'> ? *?A0~A2 

fc a l u 1 5 <oiH«*gill£*§#rrs - 1 mmx-h 4 . 
eft £> offiguft * tMrt* ^ 7 * *»/|>iuSffl«o 

Y14, ALU1 5tt£(C$'M8y4:*hfl»**Wi7 
Fl^X0JffllIlIK*^^fl^J:OU> 7 ^^Mr s, Ar 

[00 53] 1^'*?X, Yl&m*3j<&f-?Zfflti 
U I^**c0~c8ttJ@RfcfilM-*. #HS6^ 

[00 54] C^^ffi^iCLK enabled 
#*»4>fW$*ut'f *-y/Ht-§- ( ENCODE 5: 
ft^ fcfcitf, EN0. ENXf ) (ciOIMPBTKi: 
£4. 

[0055] iMwmoAiz-fttimvmimwim 1 

2,013.014 *«HLTKWt* . 0 1 2lift$ 

1 3KmxmtBiij+&*i&ii*m5i*4 



[0056] 012fcj3Vvt. ^TlT^y^h^ 

(IsiSXflRVtmtii^tfAJ}) , ENX®# 
KJOl^X^XfiOOF I FOfcflWfc&WJjafU 5*1 
T3TENY«*fc:J:9W5;**Yfflfc>F I FOfctSfg 
tfA* £*t4 . «MMT 2 TOE m P t y Xf|# c^*fe, 
B#2t"JT 4 TOE m P t y Yft*fe «ty E N I ft^<7)&£ 
{CJStT2oOF I FOl 1 Oaxol^'X^X, YfcA 

[0057] 01 Stj^tid^yxh^v 
3»^U 1 1 6frt>}liJiti!GtfW*l}$Ztli,t {VV 
XflYKDmhfo^tf&l]) . CLK enabled 
*KHJHLTEN0ffi*Wfi£U UWMouti 

wii/i?x^Ao u tj^^awasii^aj^siis. 

[0058] IWHUttCftofcoTttH 1 4 fcjfttJ: 3 
XhyfisBV*^) 11 6frbWMttZ7u?JJ>&% 

**as»as$*i6. p f u g o«#«fii*teiBtT f i 

FO re se tlMfttm&.Ztl^ F I FOl 1 Otf'J 
-fe y r£*i4. ifc, fl^EIRk»«s*flM:?-6. 
[0059] «*fcHBf$-4»fls*>f $ V^ti^cOjg 

[ 0 0 6 0 ] ULh. WLWLtz J: 3 fcJbatOfBBBBTtt 

ffltoPFu*yy-i«tT«ttu ^bjistos 
s&srttt 4 z t izx o v h y ? p f u os« 

[0061] 01 OfcSUfcWCIiPFUSrl 5 
-f!> PFU{±mMOffl^t"tl»^t* i T'^ 

[0062] 1 ) *$m<mffi?temM&Z7af7J* 
L, «»5<ifcfU-r4A^lT-^*4i.4;i:t1S»^ 

*Wr-^oaSr3i03lL4x.4C:i:-C. jg^S:^ 

[0063] z<r>s. o £iximwn&te*)t>imnz 

iteW7;l^^yXA (Genetic Algorit 
hm) (O^SfcteJHf 4Cli:*«-C#4. Z<7)T)VdVX 

M&wm&izi wctzmztixftmztiT^z 

( rjHt't4A-K>>x7j 1995^BIT(1 

o^^) ) c^eKrt**fl(*(=«^tTfc<. 

[0064] &iftltLX- -y hrtc7)S^§il^^»:(l]gS<7) 
ffiSfc m a- «y h la^ffiRBBffi Srflffc i Ol»<7)^ 
ffl$r.^fefr(0. l?)2itb'yHiJ) i:LT^3iL. 
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mW-^£m5!,Z8.htl&&O%0t l?)2ilt*y h 

mixmi. ztizmmm msx-itm) mm 
t. 

[00 6 5] MBk$z%.m-&mm&ijmi. * 
[0066] mm%<Dm^Mfom±zmm<?)*fr(>MiR 
zmizfotTzmmmmz. 05. metm^z 

1 0 0 6 7 ] £H ( T-?<7)-&tm 7 IZTfrti. 0 (c& 
5fc*»U:fc*» ^IS^fl <?-**>-ajWIW>t> 
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